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sites that did not have rail access to a nearby rail access point.  Such sites on navigable waterways could
use barges to deliver spent nuclear fuel to a nearby rail access point.  The transportation of spent nuclear
fuel and high-level radioactive waste to the repository would comply with applicable regulations of the
U.S. Department of Transportation and the Nuclear Regulatory Commission, as well as applicable state
and local regulations.

DOE would use a satellite-based transportation tracking and communications system (such as
TRANSCOM), to track current truck and rail shipments of spent nuclear fuel and high-level radioactive
waste to the repository.  This or a similar system could provide users (for example, DOE, the Nuclear
Regulatory Commission, and state and tribal governments) with information about shipments to the
repository and would enable communication between the vehicle operators and a central communication
station.  Additional escorts are required for shipments in heavily populated areas.  In these areas, armed
escorts would be required for highway and rail shipments (10 CFR 73.37).  The use of a satellite-based
communication and tracking system, such as TRANSCOM, is subject to Nuclear Regulatory Commission
approval.  Under Nuclear Regulatory Commission regulations, specific information about shipments,
such as time of departure and location during travel, must not be publicly disclosed and is only available
to officials designated by state governors.  In addition, notification and sharing of shipment information
with Native American tribes is the subject of a proposed Nuclear Regulatory Commission rulemaking.

Section 180(c) of the NWPA requires DOE to provide technical and financial assistance to states and
tribes for training public safety officials in jurisdictions through which it plans to transport spent nuclear
fuel and high-level radioactive waste.  The training is to include procedures for the safe routine
transportation of these materials and for emergency response.  DOE is developing the policy and
procedures for implementing this assistance and has started discussions with the appropriate
organizations.  The Department would institute these plans before beginning shipments to the repository.

In the event of an incident involving a shipment of spent nuclear fuel or high-level radioactive waste, the
transportation carrier would notify local authorities and the central communications station monitoring
the shipment.  DOE would make resources available to local authorities as appropriate to mitigate such an
incident.

2.1.3.2.1  National Transportation Shipping Scenarios

DOE would ship spent nuclear fuel and high-level radioactive waste from commercial and DOE sites
using some combination of the legal-weight truck, rail, heavy-haul truck, and barge modes of transport.
This EIS considers two national transportation mode-mix scenarios, which for simplicity are referred to
as the mostly legal-weight truck scenario and the mostly rail scenario.  These scenarios encompass the
broadest range of operating conditions relevant to potential impacts to human health and the environment.
Table 2-3 summarizes these scenarios, and Appendix J provides additional details.

Table 2-3.  National transportation scenarios (percentage based on number of shipments).a

Materiala Mostly legal-weight truck Mostly rail 

Commercial SNF 100% by legal-weight truck About 90% by rail; about 10% by 
legal-weight truck 

HLW 100% by legal-weight truck 100% by rail 

DOE SNF Mostly legal-weight truck; includes about 300 naval 
SNF shipments from INEEL to Nevada by rail 

100% by rail 

 a. SNF = spent nuclear fuel; HLW = high-level radioactive waste; INEEL = Idaho National Engineering and Environmental
Laboratory.
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2.1.3.2.2  Mostly Legal-Weight Truck Shipping Scenario

Under this scenario, DOE would ship all high-level radioactive waste and most spent nuclear fuel from
commercial and DOE sites to the Yucca Mountain site by legal-weight truck.  About 53,000 shipments of
these materials would travel on the Nation’s Interstate Highway System during a 24-year period.  There
would be about 41,000 commercial spent nuclear fuel shipments and about 12,000 shipments of DOE
spent nuclear fuel and high-level radioactive waste.  The exception would be about 300 shipments of
naval spent nuclear fuel that would travel from the Idaho National Engineering and Environmental
Laboratory to Nevada by rail.  The Department of the Navy prepared an EIS (DIRS 101941-USN 1996,
all) and issued two Records of Decision (62 FR 1095, January 8, 1997; 62 FR 23770, May 1, 1997) on its
spent nuclear fuel.

Truck shipments would use Nuclear Regulatory Commission-certified, reusable shipping casks secured
on legal-weight trucks (Figure 2-20).  With proper labels and vehicle placards (hazard identification)
and vehicle and cask inspections, a truck carrying a shipping cask of spent nuclear fuel or high-level
radioactive waste would travel to the repository on highway routes selected in accordance with
U.S. Department of Transportation regulations (49 CFR 397.101), which require the use of preferred
routes.  These routes include the Interstate Highway System, including beltways and bypasses.
Alternative preferred routes could be designated by states and tribes following Department of
Transportation regulations (49 CFR 397.103) that require consideration of the overall risk to the public
and prior consultation with affected local jurisdictions and with any other affected states.

Shipments of naval spent nuclear fuel would travel by rail in reusable rail shipping casks certified by the
Nuclear Regulatory Commission.  These shipments would use applicable and appropriate placards and
inspection procedures.

2.1.3.2.3  Mostly Rail Shipping Scenario

Under this scenario, DOE would ship most spent nuclear fuel and high-level radioactive waste to Nevada
by rail, with the exception of material from commercial nuclear sites that do not have the capability to
load large-capacity rail shipping casks.  Those sites would ship spent nuclear fuel to the repository by
legal-weight truck.  Commercial sites that have the capability to load large-capacity rail shipping casks
but do not have immediate rail access could use heavy-haul trucks or barges to transport their spent
nuclear fuel to a nearby rail line.  Under this scenario, about 9,000 to 10,000 railcars of spent nuclear fuel
and high-level radioactive waste would travel on the nationwide rail network over a period of 24 years.
Rail shipments would consist of Nuclear Regulatory Commission-certified, reusable shipping casks
secured on railcars (see Figure 2-21).  In addition, there would be about 1,000 legal-weight truck
shipments.  All shipments would be marked with the appropriate labels and placards and would be
inspected in accordance with applicable regulations.

Some of the logistics of rail transportation to the repository would depend on whether DOE used general
or dedicated freight service.  General freight shipments of spent nuclear fuel and high-level radioactive
waste would be part of larger trains carrying other commodities.  A number of transfers between trains
could occur as a railcar traveled to the repository.  The basic infrastructure and activities would be similar
between general freight and dedicated trains.  However, dedicated train service would contain only
railcars destined for the repository.  In addition to railcars carrying spent nuclear fuel or high-level
radioactive waste, there would be buffer and escort cars, in accordance with Federal regulations.  DOE
would use a satellite-based system to monitor all spent nuclear fuel shipments (see Section 2.1.3.2).



2-48

Proposed Action and No-Action Alternative

TERMS RELATED TO RAIL SHIPPING 

General freight rail service:  A railroad freight service that handles a number of shippers and
commodities.  Railcars carrying spent nuclear fuel or high-level radioactive waste could switch in
railyards or on sidings to a number of trains as they traveled from commercial and DOE sites to
Nevada. 

Dedicated freight rail service:  A railroad freight service that provides exclusive service to a
shipper and often involves transportation of a single commodity.  Use of a separate train with its own
crew carrying spent nuclear fuel or high-level radioactive waste would avoid switching railcars
between trains. 

Buffer cars:  Railcars placed in front and in back of those carrying spent nuclear fuel or high-level
radioactive waste to provide additional distance from possibly occupied railcars.  Federal regulations
(49 CFR 174.85) require the separation of a railcar carrying spent nuclear fuel or high-level
radioactive waste from a locomotive, occupied caboose, or carload of undeveloped film by at least
one buffer car.  These could be DOE railcars or, in the case of general freight service, commercial
railcars. 

Escort cars:  Railcars in which escort personnel (for example, security personnel) would reside on
trains carrying spent nuclear fuel or high-level radioactive waste. 

2.1.3.3  Nevada Transportation

Nevada transportation is part of national transportation, but the EIS discusses it separately to highlight
aspects of interest to Nevada.  Depending on how a shipment was transported, DOE could use one of
three options or modes of transportation in Nevada to reach the Yucca Mountain site:  legal-weight trucks,
rail, or heavy-haul trucks.  Legal-weight truck shipments arriving in Nevada would travel directly to the
Yucca Mountain site.  Potential routes for legal-weight truck shipments in Nevada would comply with
U.S. Department of Transportation regulations (49 CFR 397.101) for selecting “preferred routes” and
“delivery routes” for motor carrier shipments of highway route-controlled quantities of radioactive
materials.  The State of Nevada could designate alternative routes as specified in 49 CFR 397.103.  Two
interstate highways cross Nevada—I-80 in the north and I-15 in the south.  I-15, the closest interstate
highway to the proposed repository, travels through Salt Lake City, Utah, to southern California, passing
through Las Vegas.  Figure 2-24 shows the existing highway infrastructure in southern Nevada.  The EIS
analysis assumed that the proposed beltway around the urban core of Las Vegas (the Las Vegas Beltway)
would be operational before 2010 and would be part of the Interstate Highway System.

Shipments arriving in Nevada by rail would travel to the repository site by rail or heavy-haul truck
(legal-weight trucks could not be used due to the size and weight of the rail shipping casks).  Existing rail
lines in the State include two northern routes and one southern route; the Union Pacific Railroad owns
both the northern and the southern routes.  The northern routes pass through or near the cities of Elko,
Carlin, Battle Mountain, and Reno.  The southern route runs through Salt Lake City, Utah, to Barstow,
California, passing through Caliente, Las Vegas, and Jean, Nevada.  Figure 2-25 shows the Nevada rail
infrastructure.  Rail access is not currently available to the Yucca Mountain site, so DOE would have to
build a branch rail line from an existing mainline railroad to the site or transfer rail casks to heavy-haul
trucks at an intermodal transfer station for transport to the repository.  In addition, some highways that
DOE would use for heavy-haul trucks would need to be upgraded.

To indicate distinctions between available transportation options or modes in Nevada and to define the
range of potential impacts associated with transportation in the State, this EIS analyzes three




